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RESEARCH AND TECHNOLOGY RESUME 
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a. Strategy We c a l c u l a t e  t h e o r e t i c a l  s p e c t r a  of va r ious  e m i t t i n g  spec ie s  i n  
cometary comae both t o  i n v e s t i g a t e  phys i ca l  parameters t h a t  are measureable wi th  
cometary s p e c t r a  and t o  provide f luorescence  e f f i c i e n c i e s  f o r  t he  d e r i v a t i o n  of- 
abundances from f luxes .  
b. Progress and kcowlisbuts 1987-1988. ( i )  Completed paper on NH. NH i s  much 
f u r t h e r  from nucleus than previous ly  thought and, because previous f luo rescence  
e f f i c i e n c i e s  were much too h igh ,  NH i s  5 times more abundant than  previous ly  
thought .  ( i i )  Analyzed spectrum of S2 i n  comet I-A-A. Despi te  i t s  s h o r t  l i f e t ime ,  
S2 reaches f l u o r e s c e n t  equl ibr ium. The equ i l ib r ium spectrum matches the  r e l a t i v e  
band s t r e n g t h s  i n  I U E  spectra much b e t t e r  than does s i n g l e  cyc le  f luorescence .  
Equi l ibr ium (but  not  s ing le -cyc le )  f l u re scence  a l s o  p r e d i c t s  s t r o n g  o p t i c a l  e m i s s i a  
bands which are seen i n  ground-based spectra of comet I-A-A. Equi l ibr ium f l u o r e s -  
cence e f f i c i e n c i e s  are much h igher  than  s ingle-cyc le  f luo rescence  e f f i c i e n c i e s  
implying S only  ha l f  as abundant as previous ly  es t imated .  ( i i i )  Fluorescence 
spectrum 01 SO c a l c u l a t e d  and compared with several IUE s p e c t r a  inc lud ing  those  i n  
which Wallis and Krishna %amy claim SO t o  be present .  Re la t ive  i n t e n s i t i e s  and 
shapes of bands are i n c o n s i s t e n t  with any real i d e n t i f i c a t i o n .  Upper l i m i t  on SO 
column d e n s i t y  roughly 20 times column d e n s i t y  of S2 ; not a u s e f u l  l i m i t  f o r  
chemical models. 
( i v )  Completed an updated a n a l y s i s  of f luorescence  by OH inc lud ing  s t u d i e s  of t he  
Greens te in  e f f e c t  and quenching t h e  h-double t  i nve r s ion .  The Greens te in  e f f e c t  was  
measured i n  o ld  I U E  s p e c t r a  of C o m e t  Encke (1980) and used t o  show t h a t  the  r a d i a l  
component of t h e  n o n - g r a v i t a t i o n a l  f o r c e  i s  very asymetr ic  about  pe r ihe l ion .  
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C. Tasks for Next Year ( i )  Complete pape r s  f o r  items 2 and 3 above. ( i i )  Model 
i n f r a r e d  (TKS-Vega) spectrum of Ha l l ey  t o  determine r e l a t i v e  c o n t r i b u t i o n s  of OH I 
f l uo rescence ,  nascent  OH c rea t ed  i n  e x c i t e d  v i b r a t i o n a l / r o t a t i o n a l  s ta tes ,  and H 0. I 
( i i i )  c a l c u l a t e  s y n t h e t i c  spectra of CH f o r  comparison wi th  ground-based da ta .  t i v j  
Study a d d i t i o n a l  f a c t o r s  a f f e c t i n g  the  NH spectrum (eg. i n f r a r e d  emission by d u s t  i 
the  coma) and cons ide r  t h e  l e v e l s  i n  more d e t a i l  t o  s ea rch  f o r  laser/maser a c t i o n  a4 
I 
I 
suggested by L i  tvak.  
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